Isolation by size of epithelial tumor cells in peripheral blood of patients with breast cancer: correlation with real-time reverse transcriptase-polymerase chain reaction results and feasibility of molecular analysis by laser microdissection.
The aim of this study is the counting and the immunomorphological and molecular characterization of circulating tumor cells (CTCs) by the isolation by size of epithelial tumor cells (ISET) method in the peripheral blood of patients with breast cancer. An evaluation of the method's ability to reveal the presence of occult carcinoma cells in blood of a patient with breast cancer was performed and the results compared with those obtained by quantitative real-time reverse transcriptase polymerase chain reaction (RT-PCR) assay for the evaluation of cytokeratin-19 (CK-19) mRNA expression. The feasibility of molecular analysis of CTCs after laser microdissection of filters used in ISET was illustrated, referring to HER-2 amplification. Blood samples drawn from 44 patients with breast cancer were preoperatively analyzed by ISET. From the same samples, total RNA was extracted and submitted to quantitative real-time RT-PCR for the detection of CK-19 mRNA-positive cells using TaqMan technology. HER-2 amplification was measured by real-time RT-PCR on DNA extracted from cells recovered by laser microdissection from 7 selected ISET-positive filters. Of 44 samples, 12 (27%) showed the presence of epithelial cells on the filter (mean +/- SE: 8.5 +/- 2.4 cells per milliliter of blood). A statistically significant agreement (P = .001) was observed between real-time RT-PCR results and those obtained by ISET. With regard to HER-2 amplification, a good correspondence was found between the results obtained from microdissected CTCs and those obtained using DNA extracted from the primary tumor (R = 0.918; P < .01), as well as the immunohistochemistry results. The ISET method allows for the collection of breast carcinoma cells by filtration despite their smaller dimension relative to other carcinoma cell types. The sensitivity and specificity of the method is comparable with those obtained using the quantitative real-time RT-PCR assay for the evaluation of CK-19 mRNA expression. Moreover, the laser microdissection technique allows for the recovery of nucleic acids for further molecular analysis and CTC characterization.